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Ⅰ. INTRODUCTION
Computer-Assisted Language Learning (CALL) has evolved from web-based learning into mobile learning due to development of wireless internet. Furthermore, not only has increasingly widespread wireless Internet service affected CALL but also the development of improved operation systems for mobile phones which has made the advent of smart phones possible. Now, more than ten million Korean people use smart phones (Choi & Ryu, 2011) . The number of smart phone users is also expected to increase at an impressive rate. Consequently, the potential of a smart phone as a means to learn L2 is being seriously considered by educators as well as CALL experts.
Research has been undertaken examining language learning via mobile phones which feature text functions and Internet access (Levy & Kennedy, 2005; Thornton & Houser, 2005; Stockwell, 2007 Stockwell, , 2008 . However, smart phones, the most state-of-the art technology, are distinctively different from the phones scrutinized in most previous research. These devices possess impressive hardware capabilities, as well as powerful software distribution, upgrade, and maintenance platforms supported by application stores such as the Apple application store and Android market. These versatile mobile devices have captured tremendous attention of foreign language teachers and learners as an ideal tool for meeting the rapidly changing needs of the mobile learning era (Cho, 2009 ).
Nevertheless, not only has little research dealt with the smart phone as a mobile learning device, but most of what research exists is also generally in its infancy owing to the short history of smart phones. Such research is mostly concerned with categorizing and examining the current usage of smart phones for learning (Cho, 2009; Jeong, Ko, Lim, Sim, & Kim, 2010) . As far as the sharply increasing population of smart phone users and the advanced hardware and software systems of a smart phone are concerned, a smart phone will be a dominant mobile learning device to support students' language learning in the near future.
In order to enhance mobile learning via smart phones, it is critical to keep pace with the needs of Korean language learners. In addition to describing the usage of smart phone applications, it is advisable to learn what Korean learners want from the educational applications. Therefore, the purpose of the current study is to investigate how Korean learners use smart phones for educational purposes and which characteristics of the available educational smart phone applications affect Korean learners' satisfaction and willingness to continue using them for language learning.
Ⅱ. THEORETICAL BACKGROUND
This chapter will review the previous research into mobile language learning and the change to mobile learning following the advent of smart phones. It will also examine vocabulary learning via smart phone applications as well as the necessity of the current research.
Research on Mobile Language Learning and the Advent of Smart Phones
Mobile learning can be defined as any educational provision where the sole or dominant technologies are handheld or palmtop devices (Kukulska-Hulme & Shield, 2008) .
The term covers any portable technology such as PDAs, multimedia cellular phones or smart phones, MP3 players, and handheld computers with wireless internet access. The possibility of language learning anywhere and anytime has made mobile learning attractive to many researchers of language learning. Therefore, there have been a number of attempts to investigate the effect and preferences of mobile learning and learners using mobile phones (Dia, 2002; Levy & Kennedy, 2005; Stockwell, 2007 Stockwell, , 2008 ; Thornton & Houser, 2005) , PDAs (Thornton & Houser, 2003) , MP3 players and podcasting (McCarty, 2005) , and handheld computers (Samuel, 2003) .
Many studies have been interested in how learners use mobile devices to learn the L2 and whether they are actually beneficial for students learning languages. In terms of learners' pedagogical use of mobile phones, most research found that students rarely used mobile phones to study. Thornton and Houser (2005) investigate Japanese college students' patterns of usage of mobile phone features. The most frequently used feature is the sending and receiving of texts. None used a mobile phone to study except for a very few students who used the electronic dictionary feature. The students also considered the purpose of texts and web via a mobile phone mostly to chat although few of them used mobile texts and the web for pedagogical purposes. Stockwell (2008) conducted a survey on when and where learners used mobile phones for the vocabulary activities. The students were asked to complete vocabulary activities available on both PCs and mobile phones. They were allowed to use either PCs or mobile phones to complete their activities. During the semester, only 23 % of the learners completed only up to 20 % of the activities via mobile phones.
Many studies also examined how helpful and beneficial mobile learning is for students to study. Thornton and Houser explored the effectiveness of learning via mobile phones on Japanese college students' vocabulary gains (Thornton & Houser, 2003 , 2004 , 2005 . In their 2005 study, the students who learned vocabulary through Internet e-mails via mobile phones, had significantly higher vocabulary gains than those who learned through the Web via PCs. In the same study, the group who studied via mobile phones also gained significantly more vocabulary than the group who worked with paper materials. Stockwell (2007) instructed students to complete vocabulary tasks through Vocab Tutor accessible either from a desktop computer or from a mobile phone. 55% of the learners felt more comfortable with a computer for learning vocabulary, 27% preferred to use both, and only 18% thought mobile phones were better. Stockwell (2008) undertook another study using vocabulary activities available on both PCs and mobile phones. Although only 38.8% used mobile phones during the semester, 61% of the learners desired to use mobile devices for future language learning. That indicated that students were interested in mobile learning but did not yet use it much.
As mentioned above, there has been some research that investigates learners' patterns of mobile learning, and the effect of mobile learning on the students' language learning via mobile phones. However, there is little research on language learning via a smart phone, a brand new mobile device. State-of-the art smart phones have developed into a tool combining audio, video, text and data files with an Internet connection (Cho, 2009 ). Cho (2009) explored how smart phones have been used and can be used for foreign language.
He suggested the idea of using smart phone applications for L2 learning, and insisted on the importance of doing research for mobile learning via a smart phone given the potential it has to be an excellent tool for L2 learning (Cho, 2009 ).
Vocabulary Learning via Smart Phone Applications
Word knowledge is considered one of the most important factors for language proficiency and school success (Vermeer, 2001) , and has been focused on by a large number of studies in both CALL and non-CALL environment (Stockwell, 2008) . In recent years, vocabulary has been one of the most commonly taught language areas via technology including mobile learning tools (Lu, 2008; Ma & Kelly, 2006; Thornton & Houser, 2005) . In regard to smart phone applications, vocabulary applications are seemingly one of the most frequently used of English language learning applications in the Korean application market. Jeong, Ko, Lim, Sim, and Kim (2010) (Jeong et al., 2010) .
Commercial vocabulary programs are not necessarily based on pedagogical research. Ma and Kelly (2006) criticized the lack of solid research behind computer assisted vocabulary programs despite considerable investment (Ma & Kelly, 2006) . She argued that commercialized programs do not address users' needs, ignoring users' background information, such as the age, sex, cultural background, computer knowledge and so on.
Accordingly, research into users' needs should precede the development of educational applications. In keeping with the necessity of the pedagogical research, the current study will attempt to explore how students use vocabulary applications, and identify what features of the applications will affect the students' satisfaction and continued use of the vocabulary applications.
Ⅲ. METHODS
This chapter will specify the research questions, and identify the participants, the vocabulary applications, the survey questionnaires, the procedures, and data analysis, which were all used for the current study.
Research Questions
Given the need for research on smart phone applications, which are anticipated to be leading mobile learning devices, the current study will investigate Korean college students' patterns of vocabulary application use, and the effect of the applications on the learners' satisfaction and continued use. 
Participants
The participants in the current study were 32 students who took a TOEIC class at Yeungnam University during the spring semester of 2011. They were selected out of more than 200 students taking the TOEIC class, because they own smart phones while the other students do not. As shown in Table 1 
Vocabulary Applications
Currently, there are two dominant application stores. One is the Apple application store while the other is the Android market. In the present study, 16 participants use only the Apple application store and the other 16 were able to access only Android. As such, the present study chose the most popular vocabulary applications from each store: Up Down TOEIC Voca provided by the Apple application store, and Chosun Edu Voca Odyssey TOEIC provided by the Android market. The screen capture of both applications is presented in Figure 1 and Figure 2 respectively. Each of them offers 5 free lessons as a trial. The similarities and differences between the two applications are outlined in Table 2 .
[ Figure •Ability to Indicate the difficulty of the words from level -3 to level 3 by moving the screen up and down as the students move the screen up when they think it is difficult and down for easier vocabulary.
Chosun Edu Voca Odyssey TOEIC
•Providing a sample sentence for each word •Offering a practice test for each lesson [ 
Measures
The survey questionnaires consisted of five sections: learners' smart phone application use patterns, smart phone hardware features, smart phone vocabulary application features, the effect of smart phone application on the learners' L2 learning, and the pros and cons of mobile learning via a smart phone (see Appendix).
In the smart phone application use patterns, the students were asked whether they had used the educational applications before the current study, why they had not if they had not and what kind of smart phone educational applications they had used before the current study if they had. They were also asked when or where they used the vocabulary application downloaded for the current study, and how often they used it. In the smart phone hardware feature section using the 5-point Likert scale, students answered how they felt about the small screen, audio quality, screen quality, battery quality, and the cost for buying and using a smart phone. The hardware features targeted in the questionnaires were the ones which had been dealt in the previous research (Fetaji, 2008; Liukkunen, Tolonen, & Laru, 2005; Stockwell, 2008; Thornton & Houser, 2005) . Regarding the smart phone vocabulary application feature section, three application features (functionality, ease of use, and portability) were included. The three features were based on the ones that were identified as mobile learning software characteristics in the previous research (Liukkunen, Tolonen, & Laru, 2005; Fetaji, 2008; Stockwell, 2008; Thornton & Houser, 2005) . The questionnaires also used the 5-point Likert scale. In terms of functionality, the students were asked how they felt about the application functions such as repeating the vocabulary, providing an example sentence, audible pronunciation and practice tests of the vocabulary, recording the progress of users' study, and classifying the words into ones memorized and ones not memorized. For another application feature, ease of use, the students provided answers to the questions about how easy it was to learn how to use, and how to use the application operation. In regard to the other application feature, portability, the students were asked how they felt about using the application while traveling or commuting as well as at any time or in any place. In the section of dealing with the effect of smart phone applications on the learners' L2 learning, there were two effects: students' satisfaction and their willingness to continue to use the vocabulary application. The questions of this section also used the 5-point Likert scale. In the final section concerning the pros and cons of mobile learning via a smart phone, students were 
Procedures
Learners downloaded the trial version of a vocabulary application, Up Down or Chosun Edu Voca Odyssey, in class. depending on which was available for their own smart phones. None of them had used the applications before this study was conducted. Each application offered 5 free lessons. No obligation to use the application was indicated. This was because the current research intended to see how often they would use the applications spontaneously. One week after downloading the application, students completed questionnaires on their application use patterns, the features of the smart phone itself and its applications, and their opinions as to the effect of using the applications.
Since the students were provided with 5 free vocabulary lessons, one week seemed to be appropriate, supposing that the students completed the one lessons each day.
Data Analysis
The Statistical Packages for the Social Sciences (SPSS, version 17.0) was used for the data analysis. For research question 1, the descriptive statistics of learners' application use patterns were analyzed. Regarding the research questions 2 and 3, regression analysis was performed to identify which features affected the learners' satisfaction and continued use. 
Ⅳ. RESULTS AND DISCUSSION
This chapter will analyze the results of the data for answering each of the research questions and discuss what is implied further by the results.
Learners' Use Patterns of the Vocabulary Applications
As shown in Figure 3 , 23 students (72%) had used smart phone applications previously for language learning before the current study. The students were allowed to select more than one choice regarding the applications they had used before. Table 4 indicates that 19 of 23 students (82.6%) who had experience in using language learning applications selected vocabulary applications and 16 of 23 (69.6%) had utilized dictionary applications in the past. Grammar and listening had been studied via smart phone applications by 2 students (8.7%) each. No one attempted to use L2 reading, speaking, and writing applications. The results revealed that most of the smart phone users studied vocabulary through vocabulary or dictionary applications rather than studying other language skills such as grammar, listening, speaking, and writing.
The reason why vocabulary applications were even more frequently used than any application for other language skills seems that it might be easier to study vocabulary on small screens with inconvenient keypads, the issues of which have been raised in previous research (Chinnery, 2006; Stockwell, 2007 Stockwell, , 2008 , given that studying vocabulary via smart phones does not necessarily need big screens to see or keypads to type. Especially, unwillingness of using writing smart phone applications could be attributed to the small screens and the inconvenient keypads. When it comes to avoiding studying speaking in mobile learning, Kukulska-Hulme and Shield (2008) Figure 3 ] Students' previous experience in smart phone applications (N= 32) As shown in Figure 3 above, 9 (28%) had never used the application for language learning before the current study and the students were instructed to write down indicate their reasons for this on the questionnaire. Table 5 gives an overview of these comments.
Most reported a lack of confidence of reading their continued use of the educational applications and were concerned about the potential difficulty of studying with smart phones. Some also pointed out the lack of good educational applications and their impact of entertainment purposes of smart phones. It would seem that fear of not persisting with study is one of the critical reasons for not using language learning applications.
Although an increasing number of people use smart phones, it is not yet common to study L2 via this medium. Judging by participants' responses, it seems that they considered it difficult to persist in studying via smart phone applications even before they made an attempt. There might be some reasons why they are not confident of continuing with the educational language applications. One could be that they might have thought that the smart phone applications would not be efficient to study. Another could be that they might not have been interested in studying language via smart phone applications. It seems that the short history of smart phone educational applications could affect the stud ents' attitude to smart phones and mobile learning via smart phones.
For the current study, all of the students downloaded a vocabulary application. Table 6 shows where and when the participants studied vocabulary via the selected application.
Each student was allowed to choose more than one option for the place and time in which they had used the application. Fifteen students (46.9%) used the vocabulary application at home, and, also, 15 learners (46.9%) replied that they had studied vocabulary while commuting to or from school. Eight students (25%) studied using the vocabulary application while waiting for friends. Only 3 (9.4%) used the applications between classes and 3 (9.4%) used it at the library.
The students seemed to mostly use the application at home because of the short experiment period. If they had been given a longer period of to utilize the software, they may have used the application outside of their home more frequently due to the nature of mobile learning. Except for studying at home, almost half of the students made use of the application the most while commuting. On the other hand, the students hardly used the application at the library where the students study generally stay studying for a longer time. This result accords with Stockwell's research (2008) whose results revealed that a majority of the students in his research used mobile phones while commuting. As such, it would seem that most of the students used the vocabulary application while moving and, they did make the best use of mobile learning via the smart phone application. Participants are allowed to choose more than one item
[ Table 6 ] Place and Time for Using a Smart Phone Application (N= 32) Figure 4 shows how often the student sample used the application for the week after they downloaded it. Five of the learners used it only once, 8 learners twice, 7 learners 3 times, 5 learners 4 times and 5 learners 5 times. Two students reported they studied vocabulary with the application more than 10 times: one did 10 times, and the other 15 times. The results indicated that with the exception of two students' considerably frequent use, the other students did not use the application very often. This could be explained by the fact that using the application was not obligatory, so if they are not personally motivated, it would have been harder for them to continue to study vocabulary via mobile phones.
Another explanation for the low frequency of use could relate to the attractiveness of the other devices. Some previous research compared how often students used the mobile phones compared to PCs, PDAs, paper text books and so on (Lu, 2008; Stockwell, 2007 Stockwell, , 2008 ; Thornton & Houser, 2005) . Some of them revealed that the students used other devices such as PCs and PDAs more often than mobile phones because of the expensive coast, small screen size, inconvenient keypads, inappropriateness for study environment and other barriers of the mobile phones (Stockwell, 2008; Thornoton & Houser, 2005) .
[ Figure 4 ] Frequency of Using a Voca Application (N= 32)
Analysis of the descriptive statistics of the questionnaire
For research questions 2 and 3, regression analysis was performed using the descriptive statistics of the questionnaires including 6 variables: hardware features, functionality, each of use, portability, learners' satisfaction, and learners' continued use.
Before analyzing the results of the regression analysis, the results of the descriptive statistics shown in Table 7 were reviewed. In the descriptive statistics, portability gained the highest average scores (Mean= 4.188) of the four features that affected the students' satisfaction but the other features were not distinctively different: ease of use (Mean= 3.836), functionality (Mean= 3.806), and hardware features (Mean= 3.031). The results remind us of the fact that many of the students used the application while commuting as indicated in Table 6 . Portability seems to be the nature of mobile learning itself.
The means of learners's satisfaction (3.791) and learners' continued use (3.531), based on the 5-point Likert scale, were relatively high although the mean of learners' satisfaction is slightly higher than that of learners' continued use. On the contrary, as figure 4 indicated above, the students did not use the smart phone application very often.
Similarly, Stockwell's (2008) study revealed that the students had used the PCs more often than the mobie phones to complete their language learning activities. However, interestingly, many of the students replied that they would be willing to use mobile phone for their future study. From that result, he concluded that students were interested in the brand new technology but they were not prepared and ready to use the new devices. He also urged that the teachers and materials designers need to wait for the learners to be familiar with the technology. In the current study, the students might have not been familiar with smart phone applications but they seemed to be satisfied and intend to continue to use the technology. For research questions 2 and 3, regression analysis was performed. As for research question 2, the data were analyzed by using learners' satisfaction as a dependent variable as indicated in As the results of the regression indicated in Tablr 8, students chose the applications not because of portability but because of functionality itself. Besides, while most of the previous research on mobile phones identified the costs and small screens as the reasons why learners did not choose mobile phones for pedagogical purposes (Chinnery, 2006; Stockwell, 2007 Stockwell, , 2008 , these difficulties with the hardware features are no longer a problem for smart phone users since they are already used to the limitations.
For research question 3, the regression analysis whose dependent variable is leaner's continued use in mobile learning in Table 9 was performed. Hardware and application features explained 31.2% of learners' satisfaction (F= 4.508, P= 0.006). As functionality was the only predictor of learners' satisfaction in Table 8 , only functionality predicted the leaners' inclination to persist in mobile learning (Beta= .629, P= 0.002). Hardware features and other application features apart from functionality did not predict the leaners' inclination to keep on studying vocabulary through smart phone applications. In other words, functionality could be interpreted as the most significant aspect to be considered for students' satisfaction and their future mobile learning via a smart phone application. As shown by the regression analysis in Tables 8 and 9 , functionality was the only feature which predicted both the learners' satisfaction and their continued use. In order to identify more specific functions the students wanted, an in-depth analysis of the open-ended questionnaire was conducted, comparing the comments on the functions of Up Down TOEIC Voca with those on Chosun Edu Voca Odyssey TOEIC. As indicated in Table 10 , Up Down TOEIC Voca users appreciated its classification function for the words learned and ones not learned, audio provided, and fun activities and they complained of no examples of the target words, no saving function for the non-memorized category, and limited repetition of audio. Chosun Edu Voca Odyssey TOEIC users liked its classification function for the words memorized and ones not memorized, example provided, audio for the target word pronunciation and the example and they commented the negative points were limited repetition of the definition and examples, and only one example for each of the target word. As shown in Table 2 , Up Down TOEIC Voca and Chosun Edu Voca Odyssey TOEIC have similarities and differences. Whether both has similarities or differences, it seems obvious that classifying the words into memorized ones and non-memorized ones, providing examples, and offering audio were helpful and self-control of repetition of audio and definition were asked for instead of limited repetition provided. Classification functions, audio, sample sentences were provided by both or one of them. However, self-control of repetition of audio and Korean meaning was not provided. [ Table 10 ] The Comments of Up Down TOEIC Voca Users and Chosun Edu Voca Odyssey TOEIC Users
Ⅴ. CONCLUSION
This conclusion chapter will summarize the results for research questions and suggest pedagogical implication as well. As for the learner's patterns of vocabulary application, they used it mostly while commuting but did not use it very often. Using smart phone applications while moving is a nature of mobile learning but less frequency of mobile According to the results of the current study, functionality was the key for successful smart phone vocabulary applications. The new technologies could make the efficient learning functions possible. However, the development of technologies would contribute to mobile learning better when the research concerning learners' need for mobile learning via smart phone applications precede developing mobile learning devices. Based on the research data, smart phone applications are not only commercially successful but also pedagogically beneficial. Therefore, more research on learners' need is needed to enhance mobile learning.
